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ABSTRACT / 

This papet discusses the changing rx)le of civil 
engineers in developed nati6ns. Transportation facilities generally 
follow a four phase approach before constructiorf: 'long range systetns 
planning, corridor location s*udyr. de^sign location study, and final 
preparation of plaits. Traditional engineering- e^ycation emphasized 
the latter two phases but now all phases are treated equally- .Thus, 
the impact of envirpnmentalif social', alad ecoma^^c concerns on the 
initial plan^iing phase of QOnstructioit must be assessed by^engineerSn 
Thi:§ new emphasis has engenderejd citizen pjarticipation in engineering 
decisions^ Curricula must provide students not only the^mathemJiti'Cs 
^^nd sciences of engineering, liut also social and environmental;- 
und^rstandiiags as well. j[HRj| \ . ♦ . " 



* Documents acquired by ERIC include many informal unpublished * 

* materials, not available fpom other sources. ERIC mikes e^very effort 
'♦ to obtain the best copy available. Nevertheless, items of marginal 

* reproducibl-lity are^ often encountered and this affects the qtiality 

* of the microfiche and hardcopy reproductions ERIC makes available 

* via the ERIC Document Reproductioji Service (EDRS)*!' EDRS is not 

* responsible for the quality of the original document. Reproductions * 

* supplied by EDRS are the fiest that can be made ff om the original. * 



NUMBER: 2555 



u s DEPARTMENT OF HEALTH. 
EDUCATION A WELFAfHE 
NATIONAL INSTITUTE OF 
EDUCATION 

THIS DOCUMENT HAS BEEN REPRO* 
DUCpD E^ACJLY AS RECEIVED FROM 
.THE P0RSOM OR ORGAl^lZATION ORIGIN- 
ATING It POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRE- 
SENT OFFICIAL NA^TION^U INSTITUTE OF 
EDUCATION POSITION OR POLICY 
t 



V • .■ ■ 



AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
* ANNUAL CONFERENCE, JUNE 16-^19, 197^5 ' 
'' COLORADO STATE UNIVERSITY , 
FT> COLLINS, . COLORADO BOSSl 



IMPACT Off TRANSPOmTION. ON 
THE ENVIRONMENT AND CXJhLlnJ OF LlfE . 



, I 



JAMES J. SCHUSTER, DIRECTOR- ; 
INSTITUTE FOR TRANSPORTATION STUDIES 
VILLANOVA UNIVERSITY 
ViLLANOVA, PENNSYLVANIA 19085 



IMPACT OF TRANSPORTATION ON TtlE ' 



ENVl'itONMENT, AND .QtiALITY JQF LIFE 



» INTRODUCTION \ 

Engiheers, and particuleirly engineering educators, piay a y 

mqa't important role on the impact on the envirpnment and^the 

.'' ' ■ 

quality of life.* Although thig rple is not new it has become 

nvoro ev^dent\through the engineer's revolution from the 'position of 

♦ ■ ' ■ . ■ ■ . 

"design by parts" to the "systems approach" during th^e past 
three decades ; ^ - The latter process has exposed new areas such as 
community effects, citizen participation, attitudinal. surveys, etc 

/ ' , ' ' ' ■■ 

to transpprtation engineers that were never envisioned by the 
traditional civil engineer a score of years ago. This situation 

- \ z ' • . . ^ ■ 

is ubiquitous to all engineering disciplines and this generation 
of - engineers will witness an expansion of their responsibo^lity 
to' society. However, the degree of consideration of the effects " 
of engineering projects oh social institiutions will vary from 
, country to country in the world. Whereas developing countries . 
place a primary, cfoncern on hard technology. United States is in 

the position of assessing the technological output on the impact. 

. ' ■ 'I' ■ ' " 

to • • . 

of the enviroment^l,^ social and economic concern^ of the affected 
public* . ^ ^ 



The pole of the engineering educator ^ia one of vieion. 



Tbo has ic -quest ione must bo answered', "What constitutes a curriculum 

that our students take to insure theii:* ability to solve both . 

* - . ^ ' ' ■ 

current and futur? engineering problems th^t impact society?" 



TRANSPORTATION if ACltl^IES/ENVIRONMENTAL PROCESS 



'In the United .States practically all major transportation 
* facilities in both 'the urban and rural segments follow a four 
phase appxioach prior to thei'r construction, basically the initial 
phase is long tange systems planning/ which iricludes: organiza- 
tional arrangyfementsr definition of goals and objectives; data 
collection; forecasts of transportation and land use parameters; 
cfevelopmenti of regional al4:ernatives; environmental,, social 



and ecohoiiiic (E.S.E.) evaluations; citizen participation; and, 

. ■ w .. ^ " ■ ■. ■ ^ • ■ 

plan ado|ition/ The E.S.E. effects are' discussed in detail in 

'a .? ' 

the following section ®f this. paper , 

After the plan has been adopted a corridar location s^udy 
is undertaken as the second phase, which involves: governmental 
coordination; environmental^ impact statement on alternatives, 
whidh also includes the "Do. Nothing", within the corridor; and, 
^^pi€izen participation; The result of^ this phage is to ^ther 
proceed to' th<$ succeeding phase or to .reinitiate the initial: phases 



The tTiird phase is t^e design location study, which J^esults 
in the ref inemetit *of the. line through considera,tioh of citizen 
^participation and basic , preliminary engineering concej^ts. " . 
Many planners consider this- as the last time citizens can give , 
input to the process but in reality is often €he beginning ofl 
citiz:en involvement .^^^ Again, this phase results in either contijnuation 
or a restart of .the entire^j^rocess.. , 
. ^ . . - • ■ ■ . ■ ... , . _ ^ ^ . , 

The fourth phase represent^ the traditional final design thai; 
calls for the^reparation of construction and rAght-^of-way* plans 
Ending w^th a construction contract. 



^ Several noteworthy poipts prevail through the above approach 
^that h^ve evolved, bver t"he past decade. First, the requirement 
that Engineers consider tKe environmental, social and economic^ 
effects and secbnd, the requirement that citizens become an 
integral part of the process. Although the latter is considered 
a requirement froiti the legal viewpoint, that is, the TlBIo 
National Environmental .Policy^ Act and various Federal Aid Highway , 
Acts, most transportatiori engineers agrpe that they wotild be 
incorporated in most progressive states. . , 

Thetransportation 'engineering educator recognizes the change 

« 1 ■ ■ ■ 

of emphasis, that is, the latter' two phases were of . prime concern 

in curricula prior to"' 1960 and now equal doncern is given J;o all 
% ' ■ 

phases. ' 



e,s.:e;, effects 

\ ■ ^ ^ . 



Before discussing the environmental Social and economic 



effects of a tr^sportation facility, the engineer red^nizes 
that a question of ^cale arises. That is, what analyses ^are- 
made for the macro, mesox^nd micro systems? As. one decreases 

the scale it becomes apparent that the acqpracy of the various 

■ - . ' \ ,, -I ■ ' ^ . ' 

predictions^ tend to increase due to the cha-nge from generalities 

- ^ y • 

to specifics. In addition two time, frames are present, that" is, 
the, estimated timelbf completion and the desigi;i targfet year. 



The E.S.E. effects do not create a homogeneous impact 
on all projects. It should be remembered that these ejects 
are considered in. light of the first step in the total f)rx)ce^s, 
that is, determination of goals and objectives. I^ is obvious 
that different ..goals and their accompanying objectives towa^ 
implementation can and will create conflicting missions. For 
example, goals that cite creation of employment and improvement 
of economic base will develpp ^ different set of facilities 
than goals that cite low population densities and preservation 
of open space. , » * - . 

^. . / ■ ' 

A simplified classif icatioh of tjhe E.S.E. effects might be 
of engineering sciences and sog'ial sciences. The former might., 
be illustrated by the required rt^ise pollution- and air quality 
studies. Both studies requireT an evaluatiqji of ambient 



conditions, (2) -prediction of future "conditions, (3) a comparison^ 
with standards, and (4) evaluation of significant impacts even 
though within -standards. The studies must address the following 
questions: * ' * 

1) What is the anticipated impact on air and noise 
quality if the proposed j)roject were built? If not 

^ ; built? .V 

• •• ■ ■■- ■ . {•■ . - 

^ ■ ■ ■ . 

2) What adverse effects on eiir and noise quality could , 
notTbe aw^ded if the proposed project were built? 

If not built? ^ 

< ■ . ■ , 

3) How .would the relationship between local short-term 
uses of the aiif resources, and the maintenance and 
enhancement of long term productivity be affected if 
the project were built? If ,not buClt? 



4) |What irreversible and irretrievable comitiitments of 



V 



the air resource would be involved if the project 
were built? If not built? • , 



5)'^What ail* and noise* mitigation measures could be implemented 
to minimize the impact if the proj*ect 'were built? 



It is interesting to note the various design dxlenunaa . ^ V, 

.1' • 

facing the transportation engineer in both the conceptual ^1ad ... 
preliminary f design of a transportation facility. For example: ^ \ 
minimum (emissions are rela^ted to design features which j^rovide 
uj^iriterrupted ydhicular flow, but low speed is preferable from ; ^ 

the pedestrian ^point of view,; and, depressed sections of highways 

allow for the accvanulation of air jfollutants^,, but apt as noise 

\„ ' * 

attentuators and is generally considered more aesthetically 

, jf ■ o ■ » 

acceptable. s , * . ^ ' 

0 ... 



-The soft sciences for social and economic effects include 
analyses of people displacement, proximity effects, cbmmuinity 
effects, accessibility effects, land use planning and transportation 
for*the disadvantaged. Again, the macro, meso and micro scale 
arises in terms of effects of a transportation facility have on 
regions, communities' and individuals. A recent report reached 
tentative conclusions on th^ social and economic effects of highways- 
in the United States, which are relevant. "For exan\ple, residents 
displaced by highway right-(>#«^way are being located satisfactorily. 
„ However:, Residents in n^lose^ proximity to highways may have noise, 
air pollution, or safety problems^ and these disadvantages may 
be reflected in lower property values. Accessibility effects 



of highways, unlike proximity effects, are ordinarily positive. 
^^^jEfei^ benefits of highway Accessibility often outweigh the disadvantages 
of highway proximity, even for residential property. Whether 



6 , 



bexi'Q.fits or disataiflptages occur near highways depend primarily 

pnthB land usd involved. Industrial or commercial uses along 

..(2) 



highways ordinarily benefit. ^ 



. ■ .. E.S>E. PERSPECTIVE . , , : 

" Th^ environmental r social and economic effects of transport^t' 

* ■ ■ . * .. f * 

facilities jnust be viewed f rom t)oth a historical and geographical 
vantage point. Beforie 1960 little consideration was given to 
the aff-ected members of- a community in the United States during 
the planning process. The cjevelopment of transportation plans 
consisted* primarily of a massive data collection and analysis 
which resulted in thk ^'optimal" program for the area, as perceived 
by the planners. The Federal-Aid Highway Act of 1962 stipulated 
-that ^fter July 1, 1965 all federally aicted highway projects in 
urban areas with ^ population exceeding 50,000 people must be" ^ 
based on a "cooperativeV comprehensive and continuincf planning - 
process". ''The Act re^jbired that a public hearing be hel<^ in^ 
prder to aliow\ concerned citizens the opportunity , to express their^ 
needs and desires, and ip recognized that transportation planiting 
should be a dynamic process that reflects the changing attitudes, 
desires and needs of the affected community.' Most people agree 

that the earth day cel€±)rations of the late 1960 's? gave impetus to 

^» ■ . ■ 

the National Environmental Policy Act of 1970, which legally 



binds the engineer to an indepth analysis of the interface bet^en 

■ . ■ . ' ^ ^^^^ 

the public works projects .and the environment. The Federal , ^ 
Highway Act of ^^70 required all states to- submit to the U.S. 
Departmeftt of Tre^nsportation an Action Pl^, \vhich descriBfe the ' 
processes each state ^ould employ in or&fer that adequ^e consideration, 
is ,givQn to , possible 'siocial, ec6nom4c and environmental effects 
of proposed highway ;|)3?bj6cts- in the best overall public interest. ^ 

i . ■■■ ' ' ° . ^ ■ ■ ' ■ '- ■ : 

The ^geographical vantage point often.lead^ to a divetsity , 

of goals and objectives among regions. This, igi turn, will lead' " ^ 

to a shifting of emphasis on the various E.S.E. effects. For • • 

^example, an economiially (^pressed region formulates, the goal 

"of job creation and ranks it considerably higher than improved 

land use. The latter goal may *be of prime concern in a pr'ogressive 

' - . ■ " ■ . • • ■ <p ■ 

^ urb^n region. . / - • ■ ^ , 

World wide, underdeveloped countries generally rank the 
economic effects of. transportation facilities n^ch higher :^an 
the environmental and social effects. Their economic considerations. 
ar^ more e^fpansive, for example^ it includes the physical ^hape. 
ithe Country will achieve, 'th^ militari?tic-'and defensive strate^iesi 

. V . • ^, ^ . ^ _ . .^-Z - .-^ ■ ' - ■ / 

* and political contro-L. In addition, ' they recognize the immedi-ate 
economic impact caused by the expenditures and employment during ' v 



the construction of th^ facility and the' long range implications 
on industrialization and the, creation of service industries that 



fplJLpws the basic production industries. 'The underdeveloped 

countries are- cognizant of the role , of transportation, whxch 

might "be related in a U.S. Congressional Coininittee report 
■ *' ^ ' * • . ■ • ' ' ■ ■ ' ' ' 

t^at cites transportation as the irio^t important industry i»> the 

wor ia. . . - » 



CITIZEN PARTICI?ATl6^J > 

'■ ^ / . .■ ■ • • 

/i It becomes apparent wh^n '.bvefviewing the social effects 
Of transportation facilities that there are many subjective^ 
areas that are integrated with engi^neering decisions, for 
example, route iocation. How does an engineer receive input 
from the affebted conimunity? Federal legislation lis4:s certain j 
requirements for public involvement, but other factors exist 
that make citizen p^^icipation a necessary element in* the trans- 
portation process* As- evidenced in Boston^ San Francisco, 
Philadelphia and Washington, D.C. .hostili^ty ;^oward the construction 
^of freeways has caused years of. delay. From the' viewpoint of 
plan implementation the transportation engineeiT must take^a*. - 

■ ■ ' ' ■ > y . ^ ' ' . \ - -^.^ ■ , 'r 

. . V. ■ f- . . . . : • 

position^ that ranges from tolerance to positive citizen inyolvement 

in plan preparation.' * - ' » 

The involvement of citizens an '.emerging process, and at 
tills time the question of 'ef f icacity on current techniques and 
processes is being evaluated as well ais djevelopixig new approaches. 



es 



T^e enginqeiring educator recognizes, the dynamic process^ ^ 

* » , ' . " • • 
that constantly occurS' in the engineering profession^ such as ' 

■ .„•'"■""':' • ' *; 

• ' a ' . 

previously described, and recognizes a triumvirate of respons^iliti 

The -first calls for -the personal requir^ent of keeping abreast 

in the field and the procedures are^ easily recognizable, -however , 

the latter two directs attention to the student. How does the ^ 

educator rain students for meaningful (iiontr^ibutidn to the - * 

near term engineering professional practice and how does the 

^ ^ ■■ * * • 

educator educate' students for their life long role in the pr^'fi^ssion? 

> ♦ » ■ ■ - ■ ^ -. - . . - • 

As one reviews these* questions in reference to the impact 
of transportatioiv on the environment and guality of life it ^ ^ 

* Aecomes. apparent that the educator must bring into the classroom 
present day; problems ''such ai^ perplex environmental, social 

and economic * a ssessmenjr system scenarios. / However, serious 

6 ■ - . ■ ' • ' ■ - " ■ ; 

Student involvem^t requires a background in the basics.^of mathemastics 
science and humanities. ' Engineering edudators. have done tjirs^. — 
since time iirtmemorial "and the «ducat6^ must perceive the. emphasis 
within the basics. C For, example, is trade off of statistics 

and operati5rts research for xsertaiin traditional engineering mathematic 

* 1^ ■ if ' ' ' 

and the' accentuation of' communicative skills within certain humanities 

• 1- ■ „ . \ . \ . . - ^ . 

of merit? The questxbh df emphasis^must be addressed by 

educator for implementation .within the norms^f the academiq 

■* . ■ - ■ •• ' , 

^ -'^ ■ ■ ' ' • ' 

institution's goals and objectives. - J^' \ * " 
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